We study uniform approximation of differentiable or analytic functions of one or several variables on a compact set K by a sequence of discrete least squares polynomials. In particular, if K satisfies a Markov inequality and we use point evaluations on standard discretization grids with the number of points growing polynomially in the degree, these polynomials provide nearly optimal approximants. For analytic functions, similar results may be achieved on more general K by allowing the number of points to grow at a slightly larger rate.
Introduction
We are interested in constructive approximation of analytic or sufficiently smooth functions on a compact set K ⊂ C N by polynomials. One way to approximate a function f by a polynomial is to use Lagrange interpolation. In the univariate case, the efficiency and accuracy of this classical method generally depends on the location of the interpolation points. From a theoretical point of view, this has been known for more than 80 years. Very few results are available on multivariate Lagrange interpolation. The so-called Fekete points (see Section 4.2) work well but are difficult to locate. Indeed, aside from the beautiful Padua points recently discovered by Caliari et al. in a square
